Modeling DNA Dynamics under Steady Deforming Forces and Torques.
An algorithm is developed for modeling atom-level dynamics of DNA subjected to steady external torques. For completeness, simulations with steady stretching loads are also considered. The algorithms were tested in Brownian dynamics simulations of discrete wormlike chain models with calibrated elastic properties to confirm that the elastic responses induced are of desired type and magnitude and that no side effects appear. The same methods were next used in a series of 100-ns all-atom MD simulations of tetradecamer DNA fragments with explicit water and counterions. The results demonstrate the possibility of probing regular elastic responses in DNA under low, nearly physiological amplitudes of forces and torques.